A bis(imino) pyridine-Fe(II) complex was synthesized and immobilized on the spherical support of MgCl 2 -montmorillonite (MgCl 2 -MMT). After activation with triethylaluninum, this catalyst was used in the polymerization of ethylene. The results indicate that this catalyst exhibited the highest activity and bulk density when the content of MMT in the support is 25%.
Introduction
Polyethylene/montmorillonite (PE/MMT) composite has many significant properties, such as high impact strength and good thermal stability [1] [2] . To prepare PE/MMT composite, several methods were developed, including intercalated polymerization, solution intercalation and melt intercalation [3] [4] [5] . Among these methods, intercalated polymerization is regarded as an efficient method to get the high performance PE/MMT composite. It is superiority to other methods lies in the preparation of polymerization catalysts which are usually directly supported on MMT or MMT/MgCl 2 prepared by dispersing MgCl 2 to the interlayer of MMT. Polymerization catalysts prepared in this method could help achieve ethylene polymerization between the layers of MMT to form PE/MMT composite. However, the produced composite particle of these polymerization catalysts exhibits a thread-like morphology which leads to a low value of bulk density. In this paper, single site catalyst composed by bis(imino) pyridine-Fe(II) complex was immobilized on a spherical support of MgCl 2 /MMT and used to produce PE/MMT composite. The catalyst activity and morphology of the supported catalyst and the PE product were carefully studied.
Experimental
Fe complex was synthesized in our lab. Triethylaluninum (manufactured by Liaoyang Petrochina Co. Ltd.), organic-montmorillonite (O-MMT, purchased from Hongshan montmorillonite Co.) were used as received.
Preparation of catalyst component: the mixture of MgCl 2 -MMT was blend in 2-ethyl-hexane at 120°C for two hours to obtain a slurry. Some n-decane was added and the final mixture was stirred at 2000rmp for 30mins. In completion, the mixture was rapidly cooled to -40°C leading to the precipitation of the spherical particles which were washed with hexane and dried under vacuum. The spherical particles were mixed with AlEt 3 in hexane at 0°C for 24 hours. Then Fe(II) complex was dropped to the mixture. Stirring continued for 4 hours to obtain catalyst component slurry.
Polymerization of ethylene: 1000ml hexane and some AlEt 3 were introduced into a 2L reactor under a nitrogen stream. Then ethylene was introduced so that the ethylene pressure could be maintained at 1 Mpa and the polymerization continued for 1hour. At last, the polymer was separated and dried.
Result and Discussion
The diagram of the spherical MgCl 2 /MMT support is illustrated in Fig.1 . As it indicated, MgCl 2 was the continuous medium to form the spherical morphology while the MMT dispersed in MgCl 2 . As far as the process of Fe(II) complex immobilization is concerned, due to the existence of the cracks on the surface of MgCl 2 , Fe(II) complex was supported not only on the surface of MgCl 2 but also on MMT while going into the internal section of MgCl 2 through these cracks. Meanwhile in the process of carrier preparation, part of MgCl 2 dispersed into the interlayer of MMT so that Fe(II) complex was also supported on the MgCl 2 existing between MMT interlayer. Fig. 2b is the SEM of the polyethylene morphology prepared by catalyst contented 25% O-MMT in the support. The prepared polyethylene presented spherical morphology and its particle size distribution was relatively uniform. Table 1 shows the properties of catalyst prepared by the spherical support with different content of O-MMT, the polymerization temperature was 4°C. As shown in this table, the higher the O-MMT contented in the support, the higher activity and the bulk density the catalyst exhibited. 
Summary
In this paper, a novel Fe(II) catalyst supported on spherical MgCl 2 /MMT was prepared and used in the polymerization of ethylene. The content of the O-MMT in the support was revealed to be an important factor which influences the activity of the catalyst and the morphology of the product. When the content of O-MMT achieved 25% in the support, the catalyst activity is 7.2×10 6 gPE/molFe·h and the spherical polyethylene/MMT particles with much uniform distribution was obtained.
